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Infarctus du myocarde:  1/3 patient victimes d’un ACR extra-hospitalier sans sus-ST sur l’ECG
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BACKGROUND
Myocardial infarction is a frequent cause of out-of-hospital cardiac arrest. How-
ever, the benefits of early coronary angiography and revascularization in resusci-
tated patients without electrocardiographic evidence of ST-segment elevation are 
unclear.

METHODS
In this multicenter trial, we randomly assigned 554 patients with successfully re-
suscitated out-of-hospital cardiac arrest of possible coronary origin to undergo 
either immediate coronary angiography (immediate-angiography group) or initial 
intensive care assessment with delayed or selective angiography (delayed-angiogra-
phy group). All the patients had no evidence of ST-segment elevation on postresus-
citation electrocardiography. The primary end point was death from any cause at 
30 days. Secondary end points included a composite of death from any cause or 
severe neurologic deficit at 30 days.

RESULTS
A total of 530 of 554 patients (95.7%) were included in the primary analysis. At 30 
days, 143 of 265 patients (54.0%) in the immediate-angiography group and 122 of 
265 patients (46.0%) in the delayed-angiography group had died (hazard ratio, 
1.28; 95% confidence interval [CI], 1.00 to 1.63; P = 0.06). The composite of death 
or severe neurologic deficit occurred more frequently in the immediate-angiogra-
phy group (in 164 of 255 patients [64.3%]) than in the delayed-angiography group 
(in 138 of 248 patients [55.6%]), for a relative risk of 1.16 (95% CI, 1.00 to 1.34). 
Values for peak troponin release and for the incidence of moderate or severe bleed-
ing, stroke, and renal-replacement therapy were similar in the two groups.

CONCLUSIONS
Among patients with resuscitated out-of-hospital cardiac arrest without ST-seg-
ment elevation, a strategy of performing immediate angiography provided no 
benefit over a delayed or selective strategy with respect to the 30-day risk of death 
from any cause. (Funded by the German Center for Cardiovascular Research; 
TOMAHAWK ClinicalTrials.gov number, NCT02750462.)
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BACKGROUND
The appropriate duration of dual antiplatelet therapy in patients at high risk for 
bleeding after the implantation of a drug-eluting coronary stent remains unclear.

METHODS
One month after they had undergone implantation of a biodegradable-polymer 
sirolimus-eluting coronary stent, we randomly assigned patients at high bleeding 
risk to discontinue dual antiplatelet therapy immediately (abbreviated therapy) or 
to continue it for at least 2 additional months (standard therapy). The three ranked 
primary outcomes were net adverse clinical events (a composite of death from any 
cause, myocardial infarction, stroke, or major bleeding), major adverse cardiac or 
cerebral events (a composite of death from any cause, myocardial infarction, or stroke), 
and major or clinically relevant nonmajor bleeding; cumulative incidences were 
assessed at 335 days. The first two outcomes were assessed for noninferiority in 
the per-protocol population, and the third outcome for superiority in the intention-
to-treat population.

RESULTS
Among the 4434 patients in the per-protocol population, net adverse clinical events 
occurred in 165 patients (7.5%) in the abbreviated-therapy group and in 172 (7.7%) 
in the standard-therapy group (difference, !0.23 percentage points; 95% confidence 
interval [CI], !1.80 to 1.33; P<0.001 for noninferiority). A total of 133 patients 
(6.1%) in the abbreviated-therapy group and 132 patients (5.9%) in the standard-
therapy group had a major adverse cardiac or cerebral event (difference, 0.11 per-
centage points; 95% CI, !1.29 to 1.51; P = 0.001 for noninferiority). Among the 
4579 patients in the intention-to-treat population, major or clinically relevant non-
major bleeding occurred in 148 patients (6.5%) in the abbreviated-therapy group 
and in 211 (9.4%) in the standard-therapy group (difference, !2.82 percentage 
points; 95% CI, !4.40 to !1.24; P<0.001 for superiority).

CONCLUSIONS
One month of dual antiplatelet therapy was noninferior to the continuation of therapy 
for at least 2 additional months with regard to the occurrence of net adverse clinical 
events and major adverse cardiac or cerebral events; abbreviated therapy also resulted 
in a lower incidence of major or clinically relevant nonmajor bleeding. (Funded by 
Terumo; MASTER DAPT ClinicalTrials.gov number, NCT03023020.)

A BS TR AC T

Dual Antiplatelet Therapy after PCI  
in Patients at High Bleeding Risk

M. Valgimigli, E. Frigoli, D. Heg, J. Tijssen, P. Jüni, P. Vranckx, Y. Ozaki, 
M.-C. Morice, B. Chevalier, Y. Onuma, S. Windecker, P.A.L. Tonino, M. Roffi, 

M. Lesiak, F. Mahfoud, J. Bartunek, D. Hildick-Smith, A. Colombo, G. Stankovi!, 
A. Iñiguez, C. Schultz, R. Kornowski, P.J.L. Ong, M. Alasnag, A.E. Rodriguez, 

A. Moschovitis, P. Laanmets, M. Donahue, S. Leonardi, and P.C. Smits,  
for the MASTER DAPT Investigators*  

Original Article

The New England Journal of Medicine 
Downloaded from nejm.org by Franck BARBOU on September 4, 2021. For personal use only. No other uses without permission. 

 Copyright © 2021 Massachusetts Medical Society. All rights reserved. 

MASTER DAPT trial



n engl j med   nejm.org 6

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

!2.82 percentage points (95% CI, !4.40 to –1.24; 
P<0.001 for superiority). Details are shown in 
Table 2 and Figure 2.

Secondary Outcomes
The Kaplan–Meier cumulative incidence of death 
from any cause was similar in the abbreviated-

therapy group and the standard-therapy group 
(3.3% and 3.6%, respectively), as were the cumu-
lative incidences of myocardial infarction (2.7% 
and 2.2%, respectively) and definite or probable 
stent thrombosis (0.6% and 0.4%) (Table 2). A 
cerebrovascular event occurred in 17 patients 
(0.8%) in the abbreviated-therapy group and in 

Table!1.!Characteristics!and!Clinical!Presentation!of!the!Patients!at!Baseline.*

Characteristic

Abbreviated!Dual!
Antiplatelet!Therapy!

(N!=!2295)

Standard!Dual!
Antiplatelet!Therapy!

(N!=!2284)

Age — yr 76.1±8.7 76.0±8.8

Male sex — no. (%) 1590 (69.3) 1581 (69.2)

Body-mass index† 27.25±4.68 27.44±4.74

Family history of coronary artery disease — no. (%) 556 (24.2) 553 (24.2)

Arterial hypertension — no. (%) 1766 (76.9) 1787 (78.2)

Diabetes mellitus — no. (%) 754 (32.9) 784 (34.3)

Hyperlipidemia — no. (%) 1542 (67.2) 1555 (68.1)

Smoking — no./total no. (%)

Previous 874/2290 (38.2) 854/2276 (37.5)

Current 230/2290 (10.0) 184/2276 (8.1)

Peripheral vascular disease — no. (%)‡ 243 (10.6) 242 (10.6)

Carotid artery disease — no. (%) 120 (5.2) 144 (6.3)

Heart failure — no. (%) 429 (18.7) 438 (19.2)

Left ventricular ejection fraction — %§ 53.48±11.44 52.96±11.77

Previous myocardial infarction — no. (%) 434 (18.9) 430 (18.8)

Previous percutaneous coronary intervention — no. (%) 594 (25.9) 594 (26.0)

Previous cerebrovascular event — no. (%) 268 (11.7) 302 (13.2)

Previous coronary-artery bypass grafting — no. (%) 170 (7.4) 171 (7.5)

Chronic pulmonary disease — no. (%) 255 (11.1) 283 (12.4)

Chronic kidney disease — no. (%)¶ 418 (18.2) 458 (20.1)

Liver disease — no. (%) 29 (1.3) 32 (1.4)

Atrial fibrillation — no. (%) 770 (33.6) 720 (31.5)

Oral anticoagulant — no. (%)! 849 (37.0) 820 (35.9)

PRECISE-DAPT score** 26.81±10.91 26.71±11.06

Previous bleeding — no. (%) 165 (7.2) 155 (6.8)

Hemoglobin — g/liter 13.23±1.78 13.20±1.79

White-cell count — "10#9/liter†† 8.29±11.44 8.05±3.40

Creatinine clearance — ml/min/1.73 m2‡‡ 70.72±23.99 71.00±24.10

Clinical!presentation

Stable angina — no. (%) 922 (40.2) 927 (40.6)

Silent ischemia — no. (%) 245 (10.7) 274 (12.0)

Non–ST-elevation myocardial infarction — no. (%) 595 (25.9) 558 (24.4)

ST-elevation myocardial infarction — no. (%) 273 (11.9) 265 (11.6)
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32 (1.4%) in the standard-therapy group. Stroke 
occurred in 12 patients (0.5%) in the abbreviat-
ed-therapy group and in 23 (1.0%) in the stan-
dard-therapy group; hemorrhagic stroke oc-
curred in 1 and 5 patients, respectively.

The cumulative incidence of BARC type 2 
bleeding was lower in the abbreviated-therapy 
group than in the standard-therapy group (4.5% vs. 
6.8%; difference, !2.25 percentage points; 95% 
CI, !3.59 to !0.90), but the cumulative incidence 
of bleeding of type 3, 4, or 5 was similar in the 
two groups (2.3% and 2.6%, respectively). Fatal 
bleeding (BARC type 5) occurred in 2 patients 
(0.1%) in the abbreviated-therapy group and in 8 
(0.4%) in the standard-therapy group (Table 2).

Additional Analyses
Sensitivity analyses for noninferiority testing in 
the intention-to-treat population and for superi-
ority testing in the per-protocol population yield-
ed consistent results for the primary and second-
ary outcomes (Table 2 and Figs. S4 through S6). 
The effects of abbreviated therapy as compared 
with standard dual antiplatelet therapy on the 
incidences of the three primary outcomes were 
largely consistent across subgroups (Figs. S7 
through S9).

Discussion

Among patients at high risk for bleeding who 
had undergone implantation with a biodegradable-
polymer sirolimus-eluting stent for an acute or 
chronic coronary syndrome, the discontinuation 
of dual antiplatelet therapy at a median of 34 days 
after PCI was noninferior to the continuation of 
dual antiplatelet therapy for a median duration 
of 193 days with regard to net adverse clinical 
events and major adverse cardiac or cerebral 
events and was superior with regard to major or 
clinically relevant nonmajor bleeding. Secondary 
efficacy outcomes were generally similar in the 
two groups. Treatment effects with regard to the 
three primary outcomes were consistent across 
subgroups.

The incidence of major or clinically relevant 
nonmajor bleeding in the intention-to-treat pop-
ulation (the third primary outcome) was 6.5% in 
the abbreviated-therapy group and 9.4% in the 
standard-therapy group (difference, !2.82 per-
centage points). The lower risk of bleeding in the 
abbreviated-therapy group was mainly due to the 
lower incidence of clinically relevant nonmajor 
bleeding events (BARC type 2) in this group than 
in the standard-therapy group (4.5% vs. 6.8%).

Characteristic

Abbreviated!Dual!
Antiplatelet!Therapy!

(N!=!2295)

Standard!Dual!
Antiplatelet!Therapy!

(N!=!2284)

Unstable angina — no. (%) 260 (11.3) 260 (11.4)

Myocardial infarction of Killip class II, III, or IV — no. (%) 252 (11.0) 254 (11.1)

Cardiac arrest — no. (%) 26 (1.1) 32 (1.4)

*  Plus–minus values are means ±SD. Data on race and ethnic group are not reported because of restrictions on obtain-
ing this information from patients recruited in France.

†  The body-mass index is the weight in kilograms divided by the square of the height in meters.
‡  Peripheral vascular disease was defined as intermittent claudication, peripheral-artery bypass for insufficiency, gan-

grene, acute arterial insufficiency, untreated aneurysm (!6 cm in diameter), an ankle brachial index of no more than 
0.90, or aortic plaque.

§  Data on the left ventricular ejection fraction were available for 2169 patients in the abbreviated-therapy group and for 
2128 in the standard-therapy group.

¶  Chronic kidney disease was defined as kidney damage (pathologic abnormalities or markers of damage, including 
abnormalities in blood or urine tests or imaging studies) or an estimated glomerular filtration rate of less than 60 ml 
per minute per 1.73 m2 of body-surface area for at least 3 months.

"  Oral anticoagulants were a vitamin K antagonist or a non–vitamin K antagonist oral anticoagulant.
**  Scores on the PRECISE-DAPT, in which the components are the patient’s age, previous bleeding, hemoglobin level, 

white-cell count, and creatinine clearance, range from 0 to 100. Patients with a score of 25 or higher are at high risk 
for bleeding.

††  The white-cell count was calculated at screening visit. One patient in the standard-therapy group had a PRECISE-
DAPT score calculated without the white-cell count.

‡‡  The creatinine clearance was calculated with the use of the Modification of Diet in Renal Disease method.

Table!1.!(Continued.)
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Effect of 1-Month Dual Antiplatelet Therapy Followed
by Clopidogrel vs 12-Month Dual Antiplatelet Therapy
on Cardiovascular and Bleeding Events in Patients Receiving PCI
The STOPDAPT-2 Randomized Clinical Trial
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Yoshihisa Nakagawa, MD; Takeshi Kimura, MD; for the STOPDAPT-2 Investigators

IMPORTANCE Very short mandatory dual antiplatelet therapy (DAPT) after percutaneous
coronary intervention (PCI) with a drug-eluting stent may be an attractive option.

OBJECTIVE To test the hypothesis of noninferiority of 1 month of DAPT compared with
standard 12 months of DAPT for a composite end point of cardiovascular and bleeding events.

DESIGN, SETTING, AND PARTICIPANTS Multicenter, open-label, randomized clinical trial
enrolling 3045 patients who underwent PCI at 90 hospitals in Japan from December 2015
through December 2017. Final 1-year clinical follow-up was completed in January 2019.

INTERVENTIONS Patients were randomized either to 1 month of DAPT followed by clopidogrel
monotherapy (n=1523) or to 12 months of DAPT with aspirin and clopidogrel (n=1522).

MAIN OUTCOMES AND MEASURES The primary end point was a composite of cardiovascular
death, myocardial infarction (MI), ischemic or hemorrhagic stroke, definite stent thrombosis,
or major or minor bleeding at 12 months, with a relative noninferiority margin of 50%.
The major secondary cardiovascular end point was a composite of cardiovascular death,
MI, ischemic or hemorrhagic stroke, or definite stent thrombosis and the major secondary
bleeding end point was major or minor bleeding.

RESULTS Among 3045 patients randomized, 36 withdrew consent; of 3009 remaining, 2974
(99%) completed the trial. One-month DAPT was both noninferior and superior to 12-month
DAPT for the primary end point, occurring in 2.36% with 1-month DAPT and 3.70% with
12-month DAPT (absolute difference, !1.34% [95% CI, !2.57% to !0.11%]; hazard ratio [HR],
0.64 [95% CI, 0.42-0.98]), meeting criteria for noninferiority (P < .001) and for superiority
(P = .04). The major secondary cardiovascular end point occurred in 1.96% with 1-month
DAPT and 2.51% with 12-month DAPT (absolute difference, !0.55% [95% CI, !1.62% to
0.52%]; HR, 0.79 [95% CI, 0.49-1.29]), meeting criteria for noninferiority (P = .005) but not
for superiority (P = .34). The major secondary bleeding end point occurred in 0.41% with
1-month DAPT and 1.54% with 12-month DAPT (absolute difference, !1.13% [95% CI, !1.84%
to !0.42%]; HR, 0.26 [95% CI, 0.11-0.64]; P = .004 for superiority).

CONCLUSIONS AND RELEVANCE Among patients undergoing PCI, 1 month of DAPT followed
by clopidogrel monotherapy, compared with 12 months of DAPT with aspirin and clopidogrel,
resulted in a significantly lower rate of a composite of cardiovascular and bleeding events,
meeting criteria for both noninferiority and superiority. These findings suggest that a shorter
duration of DAPT may provide benefit, although given study limitations, additional research is
needed in other populations.
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iENHANCED-AS  
Large étude de registre de 250 000 patients étudiant mortalité dans le rétrécissement aortique



• Additionally, patients with severe aortic stenosis (mean gradient, at least 40 
mm Hg; peak velocity at least 4 m/s) had a 5-year mortality rate of 67%.

• Similarly, the moderate aortic stenosis group (mean gradient, 20 to 39 mm 
Hg; peak velocity 3 to 3.9 m/s) had a 5-year mortality rate of 56%.

ORIGINAL INVESTIGATIONS

Poor Long-Term Survival in Patients With
Moderate Aortic Stenosis
Geoff Strange, PHD,a Simon Stewart, PHD,b David Celermajer, MD, PHD,c David Prior, MBBS, PHD,d

Gregory M. Scalia, MBBS (HONS), MMEDSC,e Thomas Marwick, MBBS, PHD,f Marcus Ilton, MD,g Majo Joseph, MBBS,h

Jim Codde, PHD,i David Playford, MBBS, PHD,a on behalf of the National Echocardiography Database of Australia
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ABSTRACT

BACKGROUND Historical data suggesting poor survival in patients with aortic stenosis (AS) who do not undergo

treatment are largely con!ned to patients with severe AS.

OBJECTIVES This study sought to determine the prognostic impact of all levels of native valvular AS.

METHODS Severity of AS was characterized by convention and by statistical distribution in 122,809 male patients

(mean age 61 ! 17 years) and 118,494 female patients (mean age 62 ! 19 years), with measured aortic valve (AV) mean

gradient, peak velocity, and/or area. The relationship between AS severity and survival was then examined during median

1,208 days (interquartile range: 598 to 2,177 days) of follow-up. Patients with previous aortic valve intervention were

excluded.

RESULTS Overall, 16,129 (6.7%), 3,315 (1.4%), and 6,383 (2.6%) patients had mild, moderate, and severe AS,

respectively. On an adjusted basis (vs. no AS; 5-year mortality 19%), patients with mild to severe AS had an increasing risk

of long-term mortality (adjusted hazard ratio: 1.44 to 2.09; p < 0.001 for all comparisons). The 5-year mortality was
56% and 67%, respectively, in those with moderate AS (mean gradient 20.0 to 39.0 mm Hg/peak velocity 3.0 to 3.9 m/s)

and severe AS ($40.0 mm Hg,$4.0 m/s, or AV area<1.0 cm2 in low-"ow, low-gradient severe AS). A markedly increased

risk of death from all causes (5-year mortality >50%) and cardiovascular disease was evident from a mean AV gradient

>20.0 mm Hg (moderate AS) after adjusting for age, sex, left ventricular systolic or diastolic dysfunction, and aortic

regurgitation.

CONCLUSIONS These data con!rm that when left untreated, severe AS is associated with poor long-term survival.

Moreover, they also suggest poor survival rates in patients with moderate AS. (National Echocardiographic Database of

Australia [NEDA]; ACTRN12617001387314) (J Am Coll Cardiol 2019;74:1851–63) © 2019 the American College of
Cardiology Foundation. Published by Elsevier. All rights reserved.
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.indication. (iv) Finally, the encouraging preliminary
experience with transcatheter tricuspid valve
interventions (TTVI) suggests a potential role of
this treatment in inoperable patients, although this
needs to be confirmed by further evaluation.

The new evidence described above made a revision of the recom-
mendations necessary.

2.2 Methodology
In preparation of the 2021 VHD Guidelines, a methodology group
has been created for the first time, to assist the Task Force for the
collection and interpretation of the evidence supporting specific rec-
ommendations. The group was constituted of two European Society
of Cardiology (ESC) and two European Association for Cardio-
Thoracic Surgery (EACTS) delegates who were also members of the

Table 3 What is new

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Section 3: Management of atrial fibrillation in patients with native VHD

Revised Surgical excision or external clipping of the LAA

may be considered in patients undergoing valve

surgery.
IIb

LAA occlusion should be considered to reduce the

thromboembolic risk in patients with AF and

a CHA2DS2VASc score >_2 undergoing valve

surgery.

IIa

Revised NOACs should be considered as an alternative to

VKAs in patients with aortic stenosis, aortic regur-

gitation and mitral regurgitation presenting with

AF.

IIa

For stroke prevention in AF patients who are eligi-

ble for OAC, NOACs are recommended in pref-

erence to VKAs in patients with aortic stenosis,

aortic and mitral regurgitation.

I

Section 4. Recommendations on indications for surgery in severe aortic regurgitation

Revised Surgery is indicated in asymptomatic patients with

resting ejection fraction <_50%.
I

Surgery is recommended in asymptomatic patients

with LVESD >50 mm or LVESD >25 mm/m2 BSA

(in patients with small body size) or resting LVEF

<_50%. I

Surgery should be considered in asymptomatic

patients with resting ejection fraction >50% with

severe LV dilatation: LVEDD >70 mm or LVESD

>50 mm (or LVESD >25 mm/m2 BSA in patients

with small body size).

IIa

New Surgery may be considered in asymptomatic

patients with LVESD >20 mm/m2 BSA (especially

in patients with small body size) or resting LVEF

<_55%, if surgery at low-risk.

IIb

Revised Heart Team discussion is recommended in

selected patients in whom aortic valve repair may

be a feasible alternative to valve replacement.

I

Aortic valve repair may be considered in selected

patients at experienced centres when durable

results are expected.

IIb

Section 4. Recommendations on indications for surgery in aortic root or tubular ascending aortic aneurysm (irrespective of the severity of

aortic regurgitation)

Revised Aortic valve repair, using the reimplantation or

remodelling with aortic annuloplasty technique, is

recommended in young patients with aortic root

dilation and tricuspid aortic valves, when per-

formed by experienced surgeons.

I

Valve-sparing aortic root replacement is recom-

mended in young patients with aortic root dilation,

if performed in experienced centres and durable

results are expected.

I

Section 5. Recommendations on indications for intervention in symptomatic and asymptomatic aortic stenosis

Symptomatic aortic stenosis

Revised Intervention is indicated in symptomatic patients

with severe, high-gradient aortic stenosis (mean

gradient >_40 mmHg or peak velocity >_4.0 m/s).
I

Intervention is recommended in symptomatic

patients with severe, high-gradient aortic stenosis

[mean gradient >_40 mmHg, peak velocity >_4.0 m/s

and valve area <_1.0 cm2 (or <_0.6 cm2/m2)].

I

Asymptomatic patients with severe aortic stenosis

New Intervention should be considered in asympto-

matic patients with severe aortic stenosis and sys-

tolic LV dysfunction (LVEF <55%) without another

cause.

IIa

Continued
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.indication. (iv) Finally, the encouraging preliminary
experience with transcatheter tricuspid valve
interventions (TTVI) suggests a potential role of
this treatment in inoperable patients, although this
needs to be confirmed by further evaluation.

The new evidence described above made a revision of the recom-
mendations necessary.

2.2 Methodology
In preparation of the 2021 VHD Guidelines, a methodology group
has been created for the first time, to assist the Task Force for the
collection and interpretation of the evidence supporting specific rec-
ommendations. The group was constituted of two European Society
of Cardiology (ESC) and two European Association for Cardio-
Thoracic Surgery (EACTS) delegates who were also members of the

Table 3 What is new

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Section 3: Management of atrial fibrillation in patients with native VHD

Revised Surgical excision or external clipping of the LAA

may be considered in patients undergoing valve

surgery.
IIb

LAA occlusion should be considered to reduce the

thromboembolic risk in patients with AF and

a CHA2DS2VASc score >_2 undergoing valve

surgery.

IIa

Revised NOACs should be considered as an alternative to

VKAs in patients with aortic stenosis, aortic regur-

gitation and mitral regurgitation presenting with

AF.

IIa

For stroke prevention in AF patients who are eligi-

ble for OAC, NOACs are recommended in pref-

erence to VKAs in patients with aortic stenosis,

aortic and mitral regurgitation.

I

Section 4. Recommendations on indications for surgery in severe aortic regurgitation

Revised Surgery is indicated in asymptomatic patients with

resting ejection fraction <_50%.
I

Surgery is recommended in asymptomatic patients

with LVESD >50 mm or LVESD >25 mm/m2 BSA

(in patients with small body size) or resting LVEF

<_50%. I

Surgery should be considered in asymptomatic

patients with resting ejection fraction >50% with

severe LV dilatation: LVEDD >70 mm or LVESD

>50 mm (or LVESD >25 mm/m2 BSA in patients

with small body size).

IIa

New Surgery may be considered in asymptomatic

patients with LVESD >20 mm/m2 BSA (especially

in patients with small body size) or resting LVEF

<_55%, if surgery at low-risk.

IIb

Revised Heart Team discussion is recommended in

selected patients in whom aortic valve repair may

be a feasible alternative to valve replacement.

I

Aortic valve repair may be considered in selected

patients at experienced centres when durable

results are expected.

IIb

Section 4. Recommendations on indications for surgery in aortic root or tubular ascending aortic aneurysm (irrespective of the severity of

aortic regurgitation)

Revised Aortic valve repair, using the reimplantation or

remodelling with aortic annuloplasty technique, is

recommended in young patients with aortic root

dilation and tricuspid aortic valves, when per-

formed by experienced surgeons.

I

Valve-sparing aortic root replacement is recom-

mended in young patients with aortic root dilation,

if performed in experienced centres and durable

results are expected.

I

Section 5. Recommendations on indications for intervention in symptomatic and asymptomatic aortic stenosis

Symptomatic aortic stenosis

Revised Intervention is indicated in symptomatic patients

with severe, high-gradient aortic stenosis (mean

gradient >_40 mmHg or peak velocity >_4.0 m/s).
I

Intervention is recommended in symptomatic

patients with severe, high-gradient aortic stenosis

[mean gradient >_40 mmHg, peak velocity >_4.0 m/s

and valve area <_1.0 cm2 (or <_0.6 cm2/m2)].

I

Asymptomatic patients with severe aortic stenosis

New Intervention should be considered in asympto-

matic patients with severe aortic stenosis and sys-

tolic LV dysfunction (LVEF <55%) without another

cause.

IIa
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Valve morphology by echocardiography suspicious of AS

AVA ! 1.0 cm2

Reassess under
normal

flow conditions

N

N

Y

CCT to assess
AV calcificationePseudo-severe ASd Severe ASSevere AS

Assess
velocity/gradient

Low-gradient AS
Vmax < 4 m/s,

"Pm < 40 mmHg

High-gradient AS
Vmax # 4 m/s,

"Pm # 40 mmHg

High flow statusaModerate AS

NY

High flow status
reversible

Check blood pressure and exclude measurement errors
that may cause underestimation of gradient, flow or AVA

Y

Define flow statusa

Low flow
SVi ! 35 mL/m2

Normal flow
SVi > 35 mL/m2

Severe AS unlikely

LVEF # 50%

Y

DSE flow reservec

N

AVA ! 1.0 cm2

Y

Y Integrated approachb

N

N

Figure 3 Integrated imaging assessment of aortic stenosis. AS = aortic stenosis; AV = aortic valve; AVA = aortic valve area; CT = computed tomography;
DPm = mean pressure gradient; DSE = dobutamine stress echocardiography; LV = left ventricle/left ventricular; LVEF = left ventricular ejection fraction;
SVi = stroke volume index; Vmax = peak transvalvular velocity. aHigh flow may be reversible in patients with anaemia, hyperthyroidism or arterio-venous fis-
tulae, and may also be present in patients with hypertrophic obstructive cardiomyopathy. Upper limit of normal flow using pulsed Doppler echocardiogra-
phy: cardiac index 4.1 L/min/m2 in men and women, SVi 54 mL/m2 in men, 51 mL/m2 in women).155 bConsider also: typical symptoms (with no other
explanation), LV hypertrophy (in the absence of coexistent hypertension) or reduced LV longitudinal function (with no other cause). cDSE flow
reserve = >20% increase in stroke volume in response to low-dose dobutamine. dPseudo-severe aortic stenosis = AVA >1.0 cm2 with increased flow.
eThresholds for severe aortic stenosis assessed by means of CT measurement of aortic valve calcification (Agatston units): men >3000, women
>1600 = highly likely; men >2000, women >1200 = likely; men <1600, women <800 = unlikely.
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• Symptômes typiques

• HVG 

• Diminution du strain longitudinal VG

• Score calcique valve ( 3000 H, 1600 F)

DIAGNOSTIC  DU RETRECISSEMENT AORTIQUE

Retrograde LV catheterization is not  recommended unless

there are symptoms and signs of severe aortic stenosis and 

non-invasive investigations are inconclusive. 
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.indication. (iv) Finally, the encouraging preliminary
experience with transcatheter tricuspid valve
interventions (TTVI) suggests a potential role of
this treatment in inoperable patients, although this
needs to be confirmed by further evaluation.

The new evidence described above made a revision of the recom-
mendations necessary.

2.2 Methodology
In preparation of the 2021 VHD Guidelines, a methodology group
has been created for the first time, to assist the Task Force for the
collection and interpretation of the evidence supporting specific rec-
ommendations. The group was constituted of two European Society
of Cardiology (ESC) and two European Association for Cardio-
Thoracic Surgery (EACTS) delegates who were also members of the

Table 3 What is new

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Section 3: Management of atrial fibrillation in patients with native VHD

Revised Surgical excision or external clipping of the LAA

may be considered in patients undergoing valve

surgery.
IIb

LAA occlusion should be considered to reduce the

thromboembolic risk in patients with AF and

a CHA2DS2VASc score >_2 undergoing valve

surgery.

IIa

Revised NOACs should be considered as an alternative to

VKAs in patients with aortic stenosis, aortic regur-

gitation and mitral regurgitation presenting with

AF.

IIa

For stroke prevention in AF patients who are eligi-

ble for OAC, NOACs are recommended in pref-

erence to VKAs in patients with aortic stenosis,

aortic and mitral regurgitation.

I

Section 4. Recommendations on indications for surgery in severe aortic regurgitation

Revised Surgery is indicated in asymptomatic patients with

resting ejection fraction <_50%.
I

Surgery is recommended in asymptomatic patients

with LVESD >50 mm or LVESD >25 mm/m2 BSA

(in patients with small body size) or resting LVEF

<_50%. I

Surgery should be considered in asymptomatic

patients with resting ejection fraction >50% with

severe LV dilatation: LVEDD >70 mm or LVESD

>50 mm (or LVESD >25 mm/m2 BSA in patients

with small body size).

IIa

New Surgery may be considered in asymptomatic

patients with LVESD >20 mm/m2 BSA (especially

in patients with small body size) or resting LVEF

<_55%, if surgery at low-risk.

IIb

Revised Heart Team discussion is recommended in

selected patients in whom aortic valve repair may

be a feasible alternative to valve replacement.

I

Aortic valve repair may be considered in selected

patients at experienced centres when durable

results are expected.

IIb

Section 4. Recommendations on indications for surgery in aortic root or tubular ascending aortic aneurysm (irrespective of the severity of

aortic regurgitation)

Revised Aortic valve repair, using the reimplantation or

remodelling with aortic annuloplasty technique, is

recommended in young patients with aortic root

dilation and tricuspid aortic valves, when per-

formed by experienced surgeons.

I

Valve-sparing aortic root replacement is recom-

mended in young patients with aortic root dilation,

if performed in experienced centres and durable

results are expected.

I

Section 5. Recommendations on indications for intervention in symptomatic and asymptomatic aortic stenosis

Symptomatic aortic stenosis

Revised Intervention is indicated in symptomatic patients

with severe, high-gradient aortic stenosis (mean

gradient >_40 mmHg or peak velocity >_4.0 m/s).
I

Intervention is recommended in symptomatic

patients with severe, high-gradient aortic stenosis

[mean gradient >_40 mmHg, peak velocity >_4.0 m/s

and valve area <_1.0 cm2 (or <_0.6 cm2/m2)].

I

Asymptomatic patients with severe aortic stenosis

New Intervention should be considered in asympto-

matic patients with severe aortic stenosis and sys-

tolic LV dysfunction (LVEF <55%) without another

cause.

IIa
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Table 3 Continued

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Revised SAVR should be considered in asymptomatic

patients with normal ejection fraction and none of

the above-mentioned exercise test abnormalities if

the surgical risk is low and one of the following

findings is present:

• Very severe aortic stenosis defined by a Vmax

>5.5 m/s.

• Severe valve calcification and a rate of Vmax

progression >_0.3 m/s/year.

• Markedly elevated BNP levels (>3x age- and

sex-corrected normal range) confirmed by

repeated measurements without other

explanations.

• Severe pulmonary hypertension (systolic pul-

monary artery pressure at rest >60 mmHg

confirmed by invasive measurement) without

other explanation.

IIa

Intervention should be considered in asympto-

matic patients with LVEF >55% and a normal exer-

cise test if the procedural risk is low and one of

the following parameters is present:

• Very severe aortic stenosis (mean gradient

>_60 mmHg or Vmax >_5 m/s).

• Severe valve calcification (ideally assessed by

CCT) and Vmax progression >_0.3 m/s/year.

• Markedly elevated BNP levels (>3! age- and

sex-corrected normal range) confirmed by

repeated measurements and without other

explanation.

IIa

Section 5. Recommended mode of intervention In patients with aortic stenosis

Revised The choice for intervention must be based on

careful individual evaluation of technical suitability

and weighing of risks and benefits of each modality.

In addition, the local expertise and outcomes data

for the given intervention must be taken into

account.

I

The choice between surgical and transcatheter

intervention must be based upon careful evaluation

of clinical, anatomical and procedural factors by

the Heart Team, weighing the risks and benefits of

each approach for an individual patient. The Heart

Team recommendation should be discussed with

the patient who can then make an informed treat-

ment choice.

I

Revised SAVR is recommended in patients at low surgical

risk (STS or EuroSCORE II <4% or logistic

EuroSCORE I <10%, and no other risk factors not

included in these scores, such as frailty, porcelain

aorta, sequelae of chest radiation).

I

SAVR is recommended in younger patients who

are low risk for surgery (<75 years and STS-

PROM/ EuroSCORE II <4%) or in patients who

are operable and unsuitable for transfemoral TAVI.

I

Revised TAVI is recommended in patients who are not

suitable for SAVR as assessed by the Heart Team. I

TAVI is recommended in older patients (>_75

years), or in those who are high-risk (STS-PROM/

EuroSCORE II >8%) or unsuitable for surgery.

I

Revised In patients who are at increased surgical risk (STS

or EuroSCORE II >_4% or logistic EuroSCORE I

>_10%, or other risk factors not included in these

scores such as frailty, porcelain aorta, sequelae of

chest radiation), the decision between SAVR and

TAVI should be made by the Heart Team accord-

ing to the individual patient characteristics, with

TAVI being favoured in elderly patients suitable for

transfemoral access.

I

SAVR or TAVI are recommended for remaining

patients according to individual clinical, anatomical

and procedural characteristics.

I

New Non-transfemoral TAVI may be considered in

patients who are inoperable for SAVR and unsuit-

able for transfemoral TAVI.

IIb

Section 6. Indications for intervention in severe primary mitral regurgitation

Revised Surgery is indicated in asymptomatic patients with

LV dysfunction (LVESD>_45 mm and/or

LVEF<_60%).

I

Surgery is recommended in asymptomatic patients

with LV dysfunction (LVESD >_40 mm and/or LVEF

<_60%).

I

Continued
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Table 3 Continued

New or Revised Recommendations in 2017 version Class Recommendations in 2021 version Class

Revised SAVR should be considered in asymptomatic

patients with normal ejection fraction and none of

the above-mentioned exercise test abnormalities if

the surgical risk is low and one of the following

findings is present:

• Very severe aortic stenosis defined by a Vmax

>5.5 m/s.

• Severe valve calcification and a rate of Vmax

progression >_0.3 m/s/year.

• Markedly elevated BNP levels (>3x age- and

sex-corrected normal range) confirmed by

repeated measurements without other

explanations.

• Severe pulmonary hypertension (systolic pul-

monary artery pressure at rest >60 mmHg

confirmed by invasive measurement) without

other explanation.

IIa

Intervention should be considered in asympto-

matic patients with LVEF >55% and a normal exer-

cise test if the procedural risk is low and one of

the following parameters is present:

• Very severe aortic stenosis (mean gradient

>_60 mmHg or Vmax >_5 m/s).

• Severe valve calcification (ideally assessed by

CCT) and Vmax progression >_0.3 m/s/year.

• Markedly elevated BNP levels (>3! age- and

sex-corrected normal range) confirmed by

repeated measurements and without other

explanation.

IIa

Section 5. Recommended mode of intervention In patients with aortic stenosis

Revised The choice for intervention must be based on

careful individual evaluation of technical suitability

and weighing of risks and benefits of each modality.

In addition, the local expertise and outcomes data

for the given intervention must be taken into

account.

I

The choice between surgical and transcatheter

intervention must be based upon careful evaluation

of clinical, anatomical and procedural factors by

the Heart Team, weighing the risks and benefits of

each approach for an individual patient. The Heart

Team recommendation should be discussed with

the patient who can then make an informed treat-

ment choice.

I

Revised SAVR is recommended in patients at low surgical

risk (STS or EuroSCORE II <4% or logistic

EuroSCORE I <10%, and no other risk factors not

included in these scores, such as frailty, porcelain

aorta, sequelae of chest radiation).

I

SAVR is recommended in younger patients who

are low risk for surgery (<75 years and STS-

PROM/ EuroSCORE II <4%) or in patients who

are operable and unsuitable for transfemoral TAVI.

I

Revised TAVI is recommended in patients who are not

suitable for SAVR as assessed by the Heart Team. I

TAVI is recommended in older patients (>_75

years), or in those who are high-risk (STS-PROM/

EuroSCORE II >8%) or unsuitable for surgery.

I

Revised In patients who are at increased surgical risk (STS

or EuroSCORE II >_4% or logistic EuroSCORE I

>_10%, or other risk factors not included in these

scores such as frailty, porcelain aorta, sequelae of

chest radiation), the decision between SAVR and

TAVI should be made by the Heart Team accord-

ing to the individual patient characteristics, with

TAVI being favoured in elderly patients suitable for

transfemoral access.

I

SAVR or TAVI are recommended for remaining

patients according to individual clinical, anatomical

and procedural characteristics.

I

New Non-transfemoral TAVI may be considered in

patients who are inoperable for SAVR and unsuit-

able for transfemoral TAVI.

IIb

Section 6. Indications for intervention in severe primary mitral regurgitation

Revised Surgery is indicated in asymptomatic patients with

LV dysfunction (LVESD>_45 mm and/or

LVEF<_60%).

I

Surgery is recommended in asymptomatic patients

with LV dysfunction (LVESD >_40 mm and/or LVEF

<_60%).

I

Continued
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TAKE HOME MESSAGE

• Vaccin contre la grippe après un infarctus
• Pas de coronarographie systématique après un ACR
• Raccourcissement de la DAPT chez le patient à risque hémorragique 

stable
• Méfiez-vous du RA modéré
• Le TAVI après 75 ans et lorsque l’EuroSCORE II >8


